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Simultaneous determination of 5 components in
Physochlaina infundibularis Kuang by QAMS ™

ZHANG Yu -ru, ZHANG Hong, MENG Xue, ZHANG Yu, WANG Di, CHEN Juan™

(Shaanxi Academy of Traditional Chinese Medicine, Xi’ an 710003, China)

Abstract Objective. To establish a quantitative analysis of multi — components by single marker (QAMS) meth-
od to simultaneously determine the contents of scopolamine, anisodamine, scopolin, hyoscyamine and scopoletin
in Physochlaina infundibularis Kuang. Methods: Agilent 5 TC - C ;5 (250 mm x4.6 mm, 5 pm) column was
used with methanol —0. 1% phosphoric acid aqueous solution as mobile phase for gradient elution at a flow rate of
1.0 mL - min~". The detection wavelengths were 210 nm and 344 nm, the column temperature was 30 °C, and
the injection volume was 10 pwL. The relative correction factors for scopolamine, scopolin, hyoscyamine and sco-
poletin and anisodamine were calculated by using anisodamine as the internal reference substance. The contents
were determined and compared with the results of external standard method (ESM). Results: The five compo-
nents had good linear relationship in their respective ranges(r =1.000). The relative correction factors of scopol-

amine, anisodamine, scopolin, hyoscyamine and scopoletin were 0. 951 8, 0.562 6, 0.830 4 and 0.433 9,
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respectively, with good repeatability. The contents of scopolamine, anisodamine, scopolin, hyoscyamine and sco-

poletin in P. infundibularis from 10 habitats calculated by QAMS method were not significantly different from those

determined by ESM. Conclusion: The method is accurate, stable and reproducible, and can be used for the qual-

ity control of P. infundibularis.

Keywords ; Physochlaina infundibularis Kuang; alkaloid ; multi — components by single marker ( QAMS) ; content

determination ; relative correction factors ( RCF)

AE L2 iR 3% B T A U - Y BT Phys-
ochlaina infundibularis Kuang [t T4 4R , 164 T 7510
AR 2 ) CR R H A7 3) , XA RIS K
% Z#2 ABS RS, BT I A EUR Y,
FE AT TRV e L L, E 8 R R
oty T EA I RS | 1k % 2R AR Y
R, AT 2E 8 0 0% B G, 2020 4F R
He N R ILFN[E 25 ) 73 53R 58 40 — AT WL o300
A HPLC 35N 2 8 11 2 rp R UM AR B2 AR )
B BEE AN - AT WO B AR S A, MR PR AN
IR 22 Al B 7E 25 Floah R A A
T E RS S AR it T AR Y TR S A
REHENEE Y LB L. Wi, o 28
HoAth 3 A B AR F0 07 ¥ X AR L 2 AT A T Y T
P

— M Z P (multi — components by single marker,
QAMS) ST A I L) 12 W — b v 24 Jo 42 11
25, Bl ST NS 5 1 D 3 22 (] A A R A
IERF (relative correction factors, RCF) , 7EU I 52 1
IS (NZH) AR b 52306 22 R s a0 1 [ 20
MR T L " Al RN 2 2 A AR PR B R T A7 1
xR R A, A B St R T AT,
AR DLOCTAE I 2 — I ZPF Rk I SE s, HLAE A
LI Jo 455 1] 5 T 3 A A SE 8 AR 0 B0 S5 )
B, R A SCUAL S 08 N2, s — i 29
LRI E R AR RS B RS RSN
BRI R 06 5 S B3 09 & 5, JF 5 4R 05 T 5E 1Y)
SR T A TIEW] QAMS B AT ATk, i 1O R
s AR PR, BRAIG T A A, S 4 LU 2 1) 4 T
PR TR
1 RERH
1.1 {4

Agilent 1260 #Y /&5 &4 W AR €435 AL (2 FE 8 A
F]) ;SHIMADZU 2010A — HT #Y 5 %000 AH 8 335 X

(] s KQ5200DE HY £ 45 18 75 i 15 e s (R
iy A A A BR A ] ) s DFT - 200A 7Y 428 5
HRERL (IR TH AR UACA R 2 7)) s BT25S Yy,
T KF-(d =0.01 mg) ,BS210S A H1 73 #fr K
F(d=0.1 mg) (JLHETEEZHIKFARAA) .
1.2 iz

10 SEAE] = M AR IS A AORIEE B £ 1, &
B p 4 v B2 25 S8 B8 5K 2L RIS D1 48 5 1A A R e A
@ A Y I Sl i 28 5L Physochlaina infundibularis
Kuang {1 8 AR o 0 IR 20 TR PR AR B %5 ik (1L 5
CHB210125) & A2 1L = #68 (#t 5 CHB210118)
AREFF B (5 CHB201202) 20 [ AR e 1% 3 4=
WIRHE A R A, i3 =98% . RES T (it
PS010518, 4fi )5 =98% ) Wy A JCAT S8 A4 Wy Bk I A7y
A PR F R (HE 5 C12946842, 4l =98% ) Il
H L2 e AL RHCA R Fl . I ZE 8
2% ( Thermo Fisher Scientific /7)) , 7K A #4EK , B

WA o Tt

2 FEEER

2.1 BB

2,11 MRS o3 RS SRR IO B IR R

REEW ERRINE S AR RS RER R E
T NRIE 5, 10% F KV AR I 25, o i vk
BE43 514 0.41.0.43.0.33.0.34.0.24 mg - mL™' 1}
XoF L it i A AR 5 K 2 WA B 3R X TRt A 8 VRO
FIA— 10 mL FfH, i 10% H EEfG B O 2 25, #%
5 BB EE 4y Bk 41 43 33 34 24 pg - mL 7'
TR R BRI VR

2.1.2 fHAER BEILSAM B KR (L =5
) 29 1.0 g, Wi FRoE , B B IEHEIE P, K& A
40% WK 25 mL, % 26, Frar, e 1 b, @R (2%
300 W, 5% 40 kHz) £bF 1 h, 508, FfR &, F 40%
FHE K Rb 2 8 2% 1 &, 95 20, DB A, ISk Uk R it
0.45 wmifSfLIEIE, Bp15 .
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Tab.1 Sample information of P. infundibularis

7 - e

(No.) (habitat ) (lot No. )
SU JHEA T TR 0% #85:76111 (Lubaozhai Mountain, Shangguan Township, Yiyang County, Luoyang City, Henan Province) 20220406
2 A BT 22 L 795111 ( Qingyao Mountain, Xin’ an County, Luoyang City, Henan Province ) 20220317
3 VI =T, A £ FRUL (Wufeng Mountain, Rencun Township, Mianchi County, Sanmenxia City, Henan Province) 20220511
SA IR BT L ALY (Muzhaling, Song County, Luoyang city, Henan Province ) 20000423
S5 JATHEA = T B A4 ( Yangshao Grand Canyon, Mianchi County, Sanmenxia City, Henan province) 20220325
S6  BEPEATIHRTERT (Huayin, Weinan City, Shaanxi Province) 20020428
S7 A IE PHTT B B B85 1L ( Daimei Mountain, Xin” an County, Luoyang City, Henan Province) 20220213
S8 YA TE R TR (Huayin, Weinan City, Shaanxi Province) 20220408
SO TRV BT EL 44T Checun Town, Song County, Luoyang City, Henan Province) 20220427
SI0 R SR HT A4 ( Yinji Town, Wugang City, Henan Province) 20220316

2.2 @jE&MF

K H Agilent 5 TC - C,4(250 mm x4. 6 mm,5 pm)
EFEHE, LI B S A A,0. 1% BERRVE WM i 3 AH
B 2B (O ~5 min,10%A ~ 13%A ;5 ~ 10 min, 13%
A~18%A; 10 ~33 min, 18%A ~26% A;33 ~ 40 min,

550 210 nm
500 4
450
400
350 4
300 )
250 4
150 4 B
100 4

50 3

0 -| T T T
0 10 20 30 40
¢/ min

1. K B 7558 (scopolamine) 2. [11 R %578 ( anisodamine )
B1 RAMEE(A) RELSHS(B) HBEAREE

A/mAU

A/mAU

26% A ~40% A ;40 ~ 45 min,40% A ~ 10% A ) , # J5
30 °C,#ERERE 10 L, P 1.0 mL « min ™' A B 250
LUV RE R R 2 RS DU 1 A 210 nm, ZR RS AR
i NERREIRE A Ry 344 nm, FEAERESME T AR1LS
S5 A S AR S B REY > 15 iR LA 1

344 nm
350 1
300 A
250
200 4
150 1 5
B
100 - 5
50
4
0 A A
0 10 20 30 40

t/ min

3. B0 (hyoscyamine) 4. ZREE%#F (scopolin) 5. 75 R %% N ik (scopoletin )

Fig.1 HPLC chromatograms of mixed reference standards (A) and P. infundibularis sample (B)

2.3 QAMS Jiiksa B 5

2.3.1 ZMEVEE ORGSR ORI T R
F1 10% T EEHRUCA LE R B, 1l B — 2R 51 AS [ ¥k JEE 1Y)
X BE A AR A X R R AR 2. 27 U T 3 A R
FTGE . AT AR Y g NAR B, B e (X, g -
mL ") SR AR, 22 AR b 2R, TR A Oy A AR
PEVE I (I35 2), % o £E 45 H 3 Bl A 2k ok

RWEHR L

AR

2.3.2 KEWE ORBWEL2. 117 IR BIR A R R
Pl VAV, e B2, 27 TR (8 1 A% R % S AR E 6
U IER A Lo W W T AR, 9 H 55 RSD, 25 R &
B ZR B2 LD R A R R R AR R
N BR 1 T AL RSD 43 il S 0.090% | 0.22%
0.070% 0. 19% 0. 11% , W12k % 3 BT
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Tab.2 Linear relationships of various components
J%43 ( component) [8] 5 J5 2 ( regression equation ) L3 ] (linear range)/ (g + mL™1) r
7K B %% ( scopolamine ) Y =8.931X -2.830 12. 81 ~410. 00 1. 000
111 %% 8, ( anisodamine ) Y =8.512X -3.251 13. 44 ~430. 00 1. 000
R B #54F (scopolin) Y=14.98X +3.974 10. 31 ~330. 00 1. 000
B 2558 ( hyoscyamine ) Y =10.32X -5.923 10. 63 ~340. 00 1. 000
7R B % N (scopoletin) Y =19.25X +8.575 7.50 ~240. 00 1. 000

2.3.3 EEM FEEWHL6 4y ST SHEM AR, 4%
“2. 1. 27 TUT Dy A A A R, AR, DU AS AR
LR LU RS R AR R T RS R AR IR
PiE(n=6) 20515 1.06.3.11.,0.99 2.67.0. 19 mg
- g " RSD 43514 2.5% 3.3% 1.2% 2.5% 2.2% ,
FKZ B EH AR AT
2.3.4 FUEME REERIBCR]— 0 s A R (R
S’ ST) IR 2. 27 WU A3 2 F 430 1 0.2 .4 .6,
8.12.24 h AR E , 10 5% 45 > o i AR, IF 3t
SRSD, Z5R IR, AR R RS AR RS .

IR AR R N TR 04 1T AR RSD 435K 2. 6%
1.3% 2.0% 2.0% .0.98% , 7B I8 5 A 7E 24 h
RS E TR BB o

2.3.5 JAElIE KSR FREUE B SR T Y
[f] —db A (FESh S5 S7)0.5 g, 3k 6 3, L 1:1 1)
Fb 0 A 2 6 R VAR, 2. 1. 27 U D7 A R A
B VAR, IR B2, 27 TR 3 A R HE AR I
TR B A [ 8 K RSD ., 45 R iR, 454
B4 B2 LR AE 90. 2% ~ 105. 8% , RSD ¥4 /hF
3.0% , RUNZOTIEWERR T R AT, 25 R0 3,

®3 MEEKIXELER (n=6)

Tab.3 Results of recovery test

5% FrhE R i A HEES Y s SF-H ] RSD/
( component ) (mass)/g (‘amount ) /mg (added)/mg (detected ) /mg (recovery)/%  (average recovery)/% %
R %5 0 ( scopolamine ) 0.507 5 0.680 1 0.670 2 1.378 4 104.2 103.8 0.99
0.502 8 0.673 8 0.670 2 1.363 9 103.0
0.501 2 0.671 6 0.670 2 1.377 8 105.4
0.502 3 0.673 1 0.670 2 1.360 3 102.5
0.502 7 0.673 6 0.670 2 1.372 7 104.3
0.502 5 0.673 4 0.670 2 1.366 0 103.3
11 75 5 ( anisodamine ) 0.507 5 1.994 5 1.995 6 4.026 6 101. 8 99.4 2.5
0.502 8 1.976 0 1.995 6 3.98382 100. 8
0.501 2 1.969 7 1.995 6 3.910 8 97.3
0.502 3 1.974 0 1.995 6 3.9186 97.4
0.502 7 1.975 6 1.995 6 3.905 3 96.7
0.502 5 1.974 8 1.995 6 4.0122 102. 1
KB FF (scopolin) 0.507 5 0.502 4 0.498 2 0.988 5 97.6 100.3 1.6
0.502 8 0.497 8 0.498 2 0.992 3 99.2
0.501 2 0.496 2 0.498 2 0.998 9 100.9
0.502 3 0.497 3 0.498 2 1.002 0 101.3
0.502 7 0.497 7 0.498 2 1.003 5 101.5
0.502 5 0.497 5 0.498 2 1.002 7 101. 4
B 75 (hyoscyamine ) 0.507 5 1.3550 1.367 9 2.858 3 109.9 105. 8 2.2
0.502 8 1.342°5 1.367 9 2.797 1 106. 3
0.501 2 1.3382 1.367 9 2.793 1 106. 4
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F3(4)
% Pt T AR MG EIVES eclaliEs RSD/
( component ) (mass)/g (‘amount ) /mg (added) /mg (detected ) /mg (recovery)/%  (average recovery)/% %
0.507 5 0.680 1 0.670 2 1.378 4 104.2 103.8 0.99
0.502 3 1.341 1 1.367 9 2.783 1 105.4
0.502 7 1.3422 1.367 9 2.761 8 103. 8
0.502 5 1.3417 1.367 9 2.754 3 103.3
R 7 R (scopoletin) 0.507 5 0.096 4 0.080 1 0.168 8 90.3 90.2 1.1
0.502 8 0.095 5 0.080 1 0.168 0 90.5
0.501 2 0.095 2 0.080 1 0.167 9 90.7
0.502 3 0.095 4 0.080 1 0.166 3 88.5
0.502 7 0.095 5 0.080 1 0.167 6 90.0
0.502 5 0.095 5 0.080 1 0.168 7 91.4

2.4 RCF

A R 1 2 5 K IE B3 RCF, RS % 1% B
“2. 3. 17T R ANIRIVR B AR 0 B VAL, B 2. 27
T T 3 A EERE IR IR A TR, LA LL R4S
NS 3BAR 0 =1/ = (A/C) /(A
C) =(A.C)/(AC) (G [ [ [ BN S Y 515

MRS RCE (NS KA B B2 X IE A, A,
FORNSYNETTR, C R NSYIHIHRE A, FR fr il
JROYIEETRIRR, C R n 1 IS R BEE ), 23 3 T H 33454
I AR TE PR F- (L) B H: RSD S5 5R LA 44 +
PRUEMRZE” 2R, WAk 40 FRllSor 5 NS W) RCF 1Y
RSD £/NF 2. 0% R IIE AT % 7 RCF

x4 MLREEANSYE RCF

Tab.4 RCFs with anisodamine as internal reference

R REAT A fer
(dilution multiple) KL% ( scopolamine ) 2R B 7574 (scopolin) 258 ( hyoscyamine ) ZRFE%E INTE (scopoletin)
0 0.953 1 0.568 5 0.8257 0.441 8
2 0.951 9 0.560 2 0.824 2 0.437 2
4 0.954 6 0.565 1 0.831 8 0.4351
8 0.951 2 0.562 4 0.8309 0.4322
16 0.950 9 0.561 5 0.834 6 0.4313
32 0.948 9 0.558 1 0.8352 0.425 6
44514 ( mean ) 0.951 8 0.562 6 0.830 4 0.4339
RSD/ % 0.21 0. 66 0.55 1.3
2.5 RCF THA% 2.5.2 KRB B RCE 008 W 4 8 IR

2.5.1 A[FEHER @IEHRXT RCF A52M RS & “20 117 TR TR SOk R T OE , OR ) Agi-

“2. 1 17T IR AN B A G i, 2. 27 TR
IG5 5¢ Agilent 1260 #Y | it SHI-
MADZU 2010A — HT 78 =5 %% W A €8, 3% & Agilent 5
TC - Cs .YMC - Pack ODS — A (a5 %] RCF 195
M), 25 SR L3R 5. A% & 40 RCF (% RSD ¥y/h 1
2.00% , i BN [A) €2, 3% A AR A [) 4508 %55 e it 3 19
RCF TG E R .

RWEHR L

lent 1260 A = %50 AH 8 3% % , Agilent 5 TC — C 8
TR, 23 ) 2B 8 & 1 I AL o3 AE AN [ A IR (30,35
40 °C) F iy RCF,Jfi15 RSD, 45 R WLk 6, 7%
£ W43 RCF (1) RSD /8 1. 0% , & WA IR 0 4%
53 RCF JC i 2 52

2.5.3 AR HEX RCF fysenn &g ai«2.1.17
THUT AR 5 0T B A R o, 452, 27 T (3 Ak A
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Tab.5 Effects of different instruments and columns on RCFs

& kA RCF
(instrument ) (column) ZRE 7408 (scopolamine) AR E 7% (scopolin) B0 (hyoscyamine) 7R %% PTG ( scopoletin)
Agilent 1260 Agilent 5 TC - Cyg 0.9518 0.562 6 0.830 4 0.4339
YMC - Pack ODS - A 0.9513 0.5577 0.8111 0.430 1
SHIMADZU 2010A - HT Agilent 5 TC - Cq 0.941 2 0.569 4 0.817 6 0.448 1
YMC - Pack ODS - A 0.9559 0.581 8 0.807 8 0.436 2
S35 (mean) 0.950 1 0.567 9 0.816 7 0.437 1
RSD/% 0. 66 1. 84 1.22 1.77
6 AREHIEXT RCF K500
Tab.6 Effects of different column temperatures on RCFs
HER RCF
(column temperature) /G K FE 2 ( scopolamine) A EAST (scopolin) M (hyoscyamine) 45 EX 4% YT (scopoletin)
30 0.951 8 0.562 6 0.830 4 0.433 9
35 0.946 8 0.556 6 0.827 9 0.428 3
40 0.937 8 0.5557 0.821 6 0.428 6
SEA4{H ( mean) 0.945 5 0.558 3 0.826 7 0.4303
RSD/% 0.75 0. 68 0.55 0.73

PEREIIRE , 73 531 25 %8 2% 55 I )8 7 A6 AN [ 37t 3k (0. 8
1.0 1.2 mL « min"") i {4 X4 OE B, JF 315

RSD, 45 B W% 7. %& B4 RCFs % RSD ¥ /N T
3. 0% , FHIH RS % 7> RCF JC 25500

*£7 AEREXT RCF f=20G
Tab.7 Effects of different flow rates on RCFs

bR RCF
(flow rate)/(mL - min™") %P5 255 ( scopolamine ) A% 4F (scopolin) 522§ ( hyoscyamine ) Z3EL %S P 6 ( scopoletin )
0.8 0.981 0 0.584 7 0.8525 0.458 3
1.0 0.951 8 0.562 6 0. 830 4 0.433 9
1.2 0.944 7 0.565 9 0.8257 0.439 1
SP-4511 ( mean) 0.959 2 0.571 1 0. 836 2 0.443 8
RSD/ % 2.01 2.1 1.7 2.9

2.6 fEil s (i g E A

22 W SR I E Y QAMS, Hif P — i 2
B RE O 15 I A8 73 £ 33 W, AR SR AR X R B
(Ryi =treo/trey ) 35X 155 M AL 5 W) 0035 0 90 47 58
B2 S S AR B ] g S E
AT B3 R £ B TR R, , TSR R 08 4
BRI TE] 2y, SEBUO RIS BOVER E 2 LIRSS
Bk 2 B, G o W BCTRE 5 X R o 9 9 i, 4 TR
“2. 27T R A E RN A2, 5 A AN [ S A

R TR R IR IR R, 5 T4 8.
FYHIXREI A LR G T R R
HF(RSD <5.0% ), AR TR (LR .
2.7 B R
SR 10 A B 2R, B2 127 0 F ik
A B AR, 00 3 U, 5 R
FIESM Al QAMS 35153 & S IFAR I RSD HC AL Rr
oY E 2 S R T O, AR I R
BRATSE AL R R O 0. 790 6, S AR 25
s aad
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Tab.8 Relative retention time by different instruments and chromatographic columns
& kA RRT
(instrument ) (column) ZREEDL (scopolamine)  ZRFELFET (scopolin) 2R (hyoscyamine) 4% EL%E K (scopoletin )
Agilent 1260 Agilent 5 TC - Cq 1.204 6 0.848 0 0.730 3 0.472 8
YMC - Pack ODS - A 1.2114 0.904 2 0.7310 0.471 6
SHIMADZU 2010A - HT Agilent 5 TC - Cjg 1.1955 0.8325 0.736 1 0.461 9
YMC - Pack ODS - A 1.199 9 0.873 4 0.742 7 0.477 5
SE-H1{E (mean) 1.202 9 0.864 5 0.7350 0.470 9
RSD/% 0. 56 3.6 0.78 1.4

P AR K R ECR 0. 789 4, 1IN i 43 ot vk
HEEART 0N € =f,A,C/A BB LFE 9, RSD
JBCXT ¢ KB 2 R R, 2 B e & e 4
RZ IR 2E 5 TR G vh 24 8 S0, BB A 56 Jr 37 1)
QAMS JEAER AT AT, AT AE A 1L B 1 X B
FPEBL T, R B E A2 2 h X 5 A 1 & &
AN, AR ] St vk 2 1) B 7 A 43 A B RSD g
34.5%~47. 6% AFAE—E W2 5, AT e 5 256 1
FEHL CRICEER R A O, BT 28 bR s PR B X
A BT ILS R NERE .
3 itig
3.1 W PERPR TR PR

ABFFEREEE TG, & R AR LA
VSR 1L 2 I 45 () 8 B 1 8 53 iR AT — 0 22 979
B EIE, EERARE ARSI EER RS
R B AR o, B A Ll R
SR A A W R A AR PR R AR e
B B LB AR R A R T DAY R SR
TG SR R SR Y R R
i ER T R R BA PR R R ) 24
AR, BRI S i RS MR
I, Tt dR bR sy Y A AR IS P BRI 25
YERI NI BE FE 7R AHAT A0 2 PR
3.2 Wik

WS PIAEA B TR 97 38R ARS8 (42
PR, T EL7 5 3545, MM AR BE 2 o Il B 25 e
RIS FERRN T Z —, e, 2
FE PR BH B TR)IE Hh, 6 BRSO B 2 15, 9 L€ S e it
TPt A D  BOEFEHAE N NS,
3.3 PRSI

AWEIE WK T 40% H LK L 60% K

RWEHR L

80% HBEA T S ALK O 4R I 771, 3 [r) — L A
INZ 2 EATHR I, 45 5R 7R ,40% W I /K A D 32 3
VAR I HE U 118 80 B e i R /N B 22, e 2 ke
11 40% W KA SR 7 o

AHFTE LERE T AN [ 9 7S SR IS 18] x4 1L 2 v
BT IR R NI A5 0 SR IBCR (R 5« P i H
0.5 hy A FEI 1 hy 8 1 h AR L he 4528
BCE 1 h 5, AR T h 07 IR REET o s A
5 PRl B HCH Sk, R, 0 #5692 07 i o A 14
AR
3.4 FEhAHm R

ABEFEH T W - 0. 05% Wi 1R K 5 8,
W = 0. 1% WRFR/K IR T - 0. 3% WK &
# —0. 3% WERR /KA WO S AHLL AL, LAE iy #e 12
HA B 10 73 B RSCRAE N R AR, 45 A R B I -
0. 1% WATR /KT TR ML P 45 320 1) €8 35 068 73 R AR, (B
BB PR P25 7 T R B, HLARZR PR, H DA ek ]
JRECHAE, DRI, 5 2R TR — 0. 1% W /K 5
N ETE TSI BEA TR BE R -
4 #ig

AHFFEENL T — I 22 [ I E 42 11 2 v R
U LR R R T R R R TR A
i A AR I DR TR R A9 556l H AR
oS W HERR E 02 LA I ESM 5 QAMS k715 4S
AR LE , B E AR SCRT R T 7 16 45 R e T A7,
P, AT TR N2 2 80 E R i, eI S
Eop pbit e ANt i F A )k oK P DR P S
B EALZAAETIHARE RS S
Ao 12 il R RO SR, Jim 2k T T R AR ST 5T, LA
WIBR TR L 57 R [ B OG22 Ll
N B 2R AR b
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Tab.9 Determination results of 5 components in P. infundibularis
s 8 Ccontent) /(g 5~)
(No.)  JiA(method) L FE 2 AREE R B AR B P
(‘anisodamine ) ('scopolamine ) ('scopolin) (hyoscyamine) ('scopoletin )

S1 ESM 2.3222 1.928 7 0.940 5 1.8511 0.1613 0. 980
QAMS - 1.923 4 0.917 9 1.8535 0.157 4
RSD/ % - 0. 50 1.81 0.82 1. 47

S2 ESM 1.669 3 1.874 9 0.636 9 1.1400 0.394 1 0.982
QAMS - 1.869 7 0.621 6 1.141 5 0.384 5
RSD/ % - 0.18 1.33 0.13 2.95

S3 ESM 1.253 2 1.376 0 0.403 4 1.230 1 0.137 4 0.976
QAMS - 1.372 2 0.393 7 1.2318 0.134 0
RSD/ % - 0.18 1.33 1.17 1.43

4 ESM 1.567 2 1.055 6 0.826 3 1.780 6 0.224 2 0.982
QAMS - 1.052 8 0. 806 4 1.7829 0.218 7
RSD/ % - 0.19 1.33 0.13 1.38

S5 ESM 1.625 1 1.307 9 1.061 5 2.060 1 0.248 4 0.982
QAMS - 1.304 3 1.036 0 2.062 8 0.2423
RSD/ % - 0.17 1.36 0.29 1.46

S6 ESM 0.556 2 0.504 3 0.3939 0.893 8 0.1300 0.983
QAMS - 0.502 9 0.3845 0.8950 0.126 8
RSD/ % - 0.20 1.34 0.57 1.99

S7 ESM 3.170 1 1.058 3 0.993 8 2.707 5 0.194 9 0.991
QAMS - 1.055 4 0.969 9 2.711'1 0.190 1
RSD/ % - 2.68 2.03 1.26 3.01

S8 ESM 1.625 7 1.827 1 0.604 6 1.093 7 0.369 1 0.983
QAMS - 1.822 1 0.590 0 1.095 2 0.360 0
RSD/ % - 0.18 1.33 0.14 3.12

S9 ESM 3.686 1 1.434 3 1.592 2 0.851 8 0.418 5 0.953
QAMS - 1.430 4 1.5539 0.8529 0.408 2
RSD/% - 0. 66 1. 84 2.84 1. 54

S10 ESM 3.0309 0.947 2 1.059 9 1.128 1 0.377 0 0.999
QAMS - 0.944 6 1.034 4 1.129 6 0.367 7
RSD/ % - 1.67 2.49 2.93 1. 56
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